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 Abstract 
Aim: dental pulp pain represents one of the most common types of orofacial pain. 
The potential role of orexin system in the modulation of nociceptive transmission 
has been reported. The ventrolateral periaqueductal gray matter (vlPAG) is an 
important midbrain region for orexin-induced antinociception. The present study 
was designed to characterize the role of OX1Rs in vlPAG on modulation of 
capsaicin –induced pulpal nociception in rats. 
Material and methods: The animals were cannulated for microinjection of drugs 
into the vlPAG. Pulpalgia was induced by intradental application of capsaicin 
solution (100 µg) into the incisor of rats. In a time of 10 min prior to capsaicin 
application, orexin-A (50, 100 and 150 pM/rat) was administered. Orexin-A (150 
pM) was also co-administrated with SB-334867-A (40 nM/rat), an OX1Rs 
antagonist; or bicuculline (1µg/rat), a GABAA receptors antagonist. Moreover, 
treatment effects on the release of pro-nociceptive modulator substance P (SP) in 
vlPAG and trigeminal nucleus caudalis (Vc) of rats were explored by 
immunofluorescence technique. 
Results: Orexin-A dose-dependently decreased capsaicin-induced nociceptive 
behaviors. However, SB-334867-A (40 nM/rat) pre-treatment (p < 0. 05), but not 
bicuculline (1µg/rat), attenuated the analgesic effect oforexin-A (150 pM). The 
level of SP was significantly increased in Vc and decreased in vlPAG of capsaicin-
treated rats (p < 0. 05). Capsaicin -induced changes in SP levels, however, were 
prohibited by orexin-A treatment (150 pM) (p < 0.05). 
Conclusions: Orexin-A administration into the vlPAG showed an inhibitory effect 
on capsaicin-induced pulpal nociception, mainly via bidirectional effects on the 
induction of SP in vlPAG and Vc of rats. 
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